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Abstract. The aim of this study was to investigate the microbial quality of raw milk into two dairies 
farms of Mitidja (Algeria), in relation with the herd size and milking hygiene (before and after 
disinfecting the udder). Total 40 individual raw milk samples against 8 mixed were collected. In 
addition, 62 rinses udder tegument and raw milk samples were also taken, in order to detect 
Cryptosporidia oocysts and antimicrobial residues. Total Bacterial Count (TBC), Total and Fecal 
Coliforms (TC and FC) counts in individual raw milk were higher in large farm than in the small one. 
In contrast, mixed milk appeared more loaded with TBC and Coliforms than in the individual milk 
(microbial load exceeded more 105 cfu ml-1). However, the means numbers of TBC and Coliforms 
were reduced considerably after disinfecting udder in each farm. However, the risk of bacterial 
contamination was also decreased significantly after cleaning and disinfecting the udder in both farms, 
from 11 to 3 positives cases for E. coli, 7 to 1 for Anaerobic Sulfito-Reducing (ASR) and 5 to 1 for 
Staphylococcus aureus. In contrast, Salmonella and Yeasts were not reduced after disinfecting udder. 
Cryptosporidia were mostly isolated from udder tegument than in raw milk, 10 vs 3 contaminations 
respectively. In addition, the disinfection seems to minimize their presence in udder tegument (9 vs 1 
contamination) and in raw milk (3 against none contamination). Finally, none of raw milk samples 
contains antimicrobial residues. 
 




Milk taken from healthy udder is often free of pathogens germs (Hanzen, 2000) and it’s 
only during milking operation that its microbial quality changes in favour of microbial 
contamination. The latest may have various origins: infection of udder, hygiene udder, 
unsanitary milking utensils, personnel and sanitary status of cows and environment surrounding 
milking operation (Bonfoh et al., 2003; Srairi et al., 2006b; Aggad et al., 2009; El Moslemany 
et al., 2010, Hill et al., 2012). In Algeria, particularly in the Mitidja area, several studies 
demonstrate the influence of sanitary farms on the microbial quality of milk (Gharbi, 2002; 
Baazise, 2006; Rahal et al., 2010). The aims of this study is to estimate firstly the microbial 
load in individual and mixed raw milk in relation with the herd size and milking hygiene and 
secondarily the quality of individual raw milk (before and after disinfecting  the udder). 
Finally, the study will also interest on assessing the importance of the sanitary risks of 




MATERIAL AND METHODS 
 
Selection of dairy cows: The experience is conducted into two dairies farms of 
Mitidja area: farm (A) containing more than 80 cows against farm (B) which contain less than 
20 adult cattle’s. Only 10 cows from each farm in second lactation were chosen and none of 
them showed subclinical mastitis (after using Californian Mastitis Test: CMT) and none 
treated with antibiotics in the last five days before sampling. 
Disinfection practice: The treatment involves washing the udder (including teats) 
with individuals towels (rigorous disinfection of teats with warm water bleach), followed by 
wiping and drying with individuals towels. In contrast, milk samples taken from udder not 
disinfected are sampling according with the technique commonly used by the farmer (without 
disinfection of the udder (including teats) and using usually collective towel. 
Sampling and samples analysis: Total 40 raw milk samples were collected from 10 cows for 
each farm (before and after disinfecting the udder) against 8 mixed milk (2 machine milking 
against 2 tanks) for each farm were also sampled. The samples were taken early in the 
morning and before each milking collection for each farm. Approximately 150-250 ml milk 
was aseptically sampled from the udder by hand milking (after cleaning and disinfecting 
properly the milkers’hands of farmer and the udder), machine milking and bulk tank. 
Furthermore, 62 rinse tegument of udder (before and after disinfection udder) against 62 raw 
milk samples were also collected in order to search Cryptosporidia oocysts and antimicrobial 
residues.  
Samples were delivered to Food Control Laboratories of Pasteur Institute (Algiers) 
and laboratories of veterinary medicine (Blida University) in cool box at less than 4-8°C 
within 3h of collection and examined immediately upon arrival. Initially, 25 ml of raw sample 
milk was mixed into 225 ml of sterile saline water. Subsequently, three serial decimal 
dilutions of milk (10-1, 10-2, 10-3) were systematically prepared in peptone water using 
disposable pipette. Samples were analyzed in order to estimate their microbial load: Total 
Bacterial Count (TBC), Total and Fecal Coliforms (TC and FC), Anaerobic Sulfito-reducing 
(ASR), S. aureus, E. coli, Salmonella, Yeasts and Moulds. The searching of TCB, TC, FC, S. 
aureus, ASR, Salmonella and E. coli were carried out as described by authors (Beers et 
Luquet, 1987; Guiraud, 2003; Guiraud and Rosec, 2004). Culture media and incubation 
period used for the microbiological testing of raw milk samples were summarized in Table 1. 
E. coli and Salmonella were isolated from Hecktoen agar media and their confirmation 
was based using biochemical characteristics and API 20E test kit (BioMérieux, France). On 
the other hand, the presence of S. aureus was confirmed using Chapman media and 
complementary tests (coagulase, catalase and Gram staining method). 
Identification of Cryptosporidia oocycts in rinses udder tegument (before and after 
disinfecting the udder) and in individuals raw milk samples was realized after confectioning 
thin smears. The latter were obtained after combined two methods: enrichment flotation 
(Anderson, 1980) and stained modified Ziehl-Neelson’s acid-fast method (Henriksen and 
Pohlenz, 1981). The diagnosis was said positive when one Cryptosporidia oocyst was 
observed in 150 microscopic fields under magnification 400x and confirmation at 100x. It’s 
should be noted that the presence of parasite in milk samples is checked using experimental 
inoculation in newborns mice. The number of animals selected for each confirmation varied 
from 3 to 5 mice and their age are ranging from 24 to 72h. In addition, each animal received 
per-os 2 ml of suspected raw milk. The animals were sacrificed after 3 days. The presence of 
parasite was performed after using scraping examination of intestinal mucosa. The scraping 
mucosa smears were stained by a same staining method previously cited. The presence of 





Culture media and incubation period used for the microbiological testing of raw milk samples 
Microbial germs Culture media  Incubation conditions 
Temperature (°C)    Incubation (h)   
TBC -  Plat Count Agar           30                          72  
TC -  VRBL 
(Violet Red Bile Lactose Agar) 
          37                          24  
FC           44                          24 
E. coli - Hecktoen agar 
- TSI (Three Suggar Iron) 
          37                          24 
          37                          24 
Salmonella - Buffered Peptone Water 
-  Selenite-Cysteine Broth 
- Hecktoen agar 
          37                          16 à 20  
          37                          24  
          37                          24       
ASR - Meet-Lever Agar  
+ Iron Alum + Sodium sulfite  
- TSN 
         37                          24-72 
 
          46                          24-48  
S.aureus - Giolitti + K Tellurit Broth  
- Chapman Agar 
          37                          24 
          37                          24-48  
Yeast and Mould - Sabouraud agar + Chloramphenicol           20-25                     72-120      
Antibacterial 
Residues 
Agar seeded with Bacillus 
stearothermophilus, Delvotest  
SP-NT (DSM, Holland) 
          64±1                      72 
 
Statistical treatment: Statistical analysis was carried out using Statistica program. The 
significant differences between means counts of TBC, FC and TC (before and after 
disinfection the udder) and numbers positives cases for others microbial contamination like S. 
aureus, ASR, Salmonella, E. coli, Yeast, Moulds and Cryptosporidia) were compared by 
Student tests.  
 
RESULTS AND DISCUSSION 
 
A. Microbiological results: The large farm appeared more loaded with TBC and Coliforms 
compared to the small farm. 
a. Total Bacteria Count (TBC):  
• Individual raw milk: TBC mean counts appeared higher significant in farm A than 
those of B, 1.4x104 vs 9.4x103 cfu ml-1 respectively (Table 2). In addition, after disinfecting 
the udder, TBC counts were decreased considerably in both farms, from 1.7x104 to 104 cfu ml-










 Table 2 
 
TBC counts in individual’s raw milk samples  
 























Farm B B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 MB 
TBC 





















TBC counts in individuals raw milk samples   
 (Before and after disinfecting the udder) 
 


















































































            BD: Before disinfecting; AD: After disinfecting; M: mean value; S: Significant  
 
• Mixed milk: TBC and Coliforms counts were significantly higher in mixed milk than 
in individuals raw milk (microbial load exceeded 105 cfu ml-1). In addition, the microbial load 
were significantly higher in farm A than in B, 4.9x105 vs 3.3x105 cfu ml-1 for the bulk tank 
and 3.7x105 vs 2.2x105 cfu ml-1 for the machine milking. Undeniably, TBC mean counts were 
appeared higher in bulk tank than in machine milking in both farms, 4.9x105 vs 3.7x105 cfu 








  Milking instruments     Results: TBC (mean value: cfu ml
-1) 
Farm A Farm B 
Bulk Tank 4.9x105 S ṡ 3.3x105 
Machine milking 3.7x105  S ṡ 2.2x105 
                TBC: Total Bacterial Count; S: Significant between two farms;  
                 ṡ: Significant inside the farm  
 
b. Total Coliforms and Fecal Coliforms (TC and FC):  
• Individual raw milk: Results showed that mean count of number of TC was mostly 
higher in large farm than in small, 3.5x102 vs 2.1x102 germs ml-1 respectively. 
Paradoxically, FC mean value was marginally higher in farm B than in A, 75.1 vs 52 germs 
ml-1 (Tables 5 and 6). After disinfecting the udder, TC counts were decreased moderately 
from 3.5x102 to 1.4x102 germs ml-1 in farm A and from 2.1x102 to 102 germs ml-1 in B. 
However, FC counts seem reduced sensibly from 52 to 16.3 germs ml-1 and from 75.1 to 16 




TC counts in individuals raw milk samples 
 






































CF counts in individuals raw milk samples 
 
 1 2 3 4 5 6 7 8 9 10 M 
FC (A) 
(germs/ml)  198 0 76 0 0 90 0 60 96 0 52 
FC (B) 
(germs/ml) 190 60 300 16 0 35 150 0 0 0 75.1 
























CT and CF counts in individuals raw milk samples  
(Before and after disinfecting the udder) 
 
 





















































x102 60 0 0 
2,5 
x102 0 0 0 10
2
 
 A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 MA  
FC 




 (AD) 40 0 0 0 0 16 0 32 75 0 16.3 
 B1 B2 B3 B4 B5 B6 BC7 B8 B9 B10 MB  
FC 




 (AD) 80 0 45 0 0 0 35 0 0 0 16 
                    BD: Before disinfecting the udder, AD: After disinfecting the udder, M: mean value,  
                    
S: Significant       
 
• Mixed milk: TC counts were found higher in farm A than in those of B. In fact, the 
milk taken from machine milking and bulk tank were more loaded in farm A than in B, 
1.1x103 vs 8.9x102 and 2.9x103 vs 1.2x103 germs ml-1 respectively. FC counts were also 
charged in farm A than in B, 1.3x103 vs 9.2x102 germs ml-1 for bulk tank and 198 vs 60 germs 








Milking instrument Results : TC and FC mean counts (germs/ml) Farm A Farm B 





Machine milking            1.1x103 S  8.9x102 
 FC Tank             1.3x10
3




Machine milking               198 60 
               
s: Significant between two farms, ṡ: Significant value inside farm 
 
c. Results of detection of E. coli, ASR, S. aureus, Salmonella, Yeasts and Moulds in 
individual raw milk: Nearly 97.95% (39/40) raw milk samples examined were positives for 
other microbial contamination (bacteria and fungus). In fact, the results indicate clearly that 
large farm noticed high level of contamination compared to the small farm, 30 vs 9 
contamination cases respectively. Among all microbial germs isolated, 15 positives cases 
were recorded for E. coli against 8 for ASR, 6 for Staphylococcus aureus, 4 for Salmonella 
and 6 for Yeasts. Conversely, none contaminated case was found for Molds. However, after 
disinfecting the udder, the risk of microbial contamination was reduced considerably from 12 
to 3 for E. coli, 7 to 1 for ASR and 5 to 1 for S. aureus. In contrast, no significant variation 
was observed for Salmonella and Yeasts before and after disinfecting the udder (Table 9). 
  
                               Table 9 
 
Bacterial and fungus counts in individuals raw milk samples  
(Before and after disinfecting the udder) 
 
Bacteria and fungus Results: Number of positives cases  
Farm (A) Farm (B) Total 
Total BD AD Total BD AD 
Escherichia coli   11S  9 2  4 3 1 15 
ASR    7S    6* 1  1  1* -  8 
Staphylococcus aureus    5S  4 1  1 1 0      6** 
Salmonella   3  2 1  1 1 -   4 
Yeasts    4  2 2  2 1 1   6 
Molds    -  - -  - -  - - 
Total     30 S     23 7  9  7  2  39 
             BD: Before disinfecting udder, AD: After disinfecting udder, 
             *: number <10, **: number <50, S: Significant, -: Absence. 
     
B. Results of investigation of Cryptosporidia oocysts in rinse udder tegument and in raw milk: 
Results showed that Cryptosporidia oocysts were mostly isolated from rinses udder tegument 
than in milk raw samples (10 against 3 positives cases) respectively. In addition, the 
disinfection of udder reduce significantly the presence of parasite in the udder tegument, from 
9 to 1 contamination and in raw milk from 3 to none contamination (Table 10). 
Table 10 
Cryptosporidia oocysts counts in rinses udder tegument and raw milk samples 
(Before and after disinfecting the udder) 
 
  Number of rinse udder samples 
examined 
Results : Number of positives cases 
Total BD. AD. Total BD. AD. 
A          32     16     16       9      8         1 
B        30     15     15      1      1         0 
Total        62     31     31    10     9S          1 
 Nbr of individual raw milk samples Results (Nbr) 
A          32     16     16         2       2         0 
B        30     15     15         1       1         0 
Total        62     31     31         3       3         0 
                     BD: Before disinfecting the udder, AD: After disinfecting udder, Nbr: Number;  
                  
S: Significant  
 
C. Results of searching antimicrobial residues in raw milk: None of individuals and mixed 




Results of searching antimicrobial residues in individuals and mixed raw milk samples 
 
 Number of raw milk samples examined Results 
Total individual mixed Total Individual Mixed 
A 42 40 2 - - - 
B 20 18 2 - - - 
Total 62 58 4 - - - 
       (-): absence. 
 
Results of TBC and Coliforms (TC and FC) counts observed in this study revealed that 
microbial load were mostly higher in large farm than in small one. Indeed, the contamination 
of individual raw milk in both farms, particularly for the large farm (herd size exceeded more 
80 cows) is fortuitously linked to sanitary conditions (herd size, unsanitary litter, unhygienic 
milking collection, absence of good strategies of disinfection during handling operation, 
presence fecal debris on the udder tegument and dust particles during milking operation) and 
can also attributed for the poor quality of water (inferior microbiological quality) used for 
cleaning the udder and milking utensils. On the other way, using inappropriate collective 
towels for cleaning and drying the udder increases considerably the risk of microbiological 
contamination of the raw milk during hand milking. In fact, the influence of poor quality of 
water was also mentioned in several works (Bonfoh et al., 2006; Cempirkova, 2006; Grimaud 
et al., 2007; Mhone et al., 2011 and Hill et al., 2012). 
Bacteriological analysis showed that TBC, TC and FC counts in individuals raw milk 
was decreased considerably after disinfecting the udder, as well as in large farm than in small, 
our results were in agreement which those of Ducoulombier et al. (1986). 
In addition, after disinfecting and drying the udder using individuals towels, the risks 
of microbial contamination decrease considerably in both farms, independently with the risk 
factor of the herd size and sanitary conditions. Our results were also reported by Pankey 
(1989). This author mentioned the importance of using individuals towels (previously soaked 
in bleach water) for cleaning the udder to limits the risk of microbial contamination. 
The mixed milk collected from two farms (machine milking and bulk tank) appeared 
heavily loaded with TBC, TC and CF compared with those of individuals raw milk. Similar 
observations were also reported by Bonfoh et al., 2003, Chye et al., 2004, Millogo et al., 
2010, Mhone et al., 2011, Hill et al., 2012 and Titouche (2012). Indeed, the various utensils 
used during a milk collection like a bucket, milking machine and tank were usually 
constitutes the source of greatest contamination, particularly when the latest are cleaned by 
poor quality of water  (Affif et al., 2007; Rysanek et al., 2007; Grimaud et al., 2007; Millogo 
et al., 2010). In addition, utensils were not often washed and dried properly and their wall are 
subject to great risk of contamination (biofilm formation) (Laittier, 2005). Moreover, the 
absence of room milking into two farms can also contributed to increase the microbial risk of 
contamination of raw milk. 
Mixed milk collected from two farms appeared mostly loaded with TC and FC than 
those of individual raw milk. Same results were also reported by Titouche (2012). Indeed, 
utensils used in milk collection (can, drum, trolley milking and tank) are usually the source of 
greatest contamination of milk (Cempirkova et al., 2006; Grimaud et al., 2007; Rysanek et 
al., 2007, Millogo et al., 2010).  
In our study, the frequency of isolation of Cryptosporidium oocysts in rinse udder 
tegument is situated at 16.12% (10 positives rinse samples). Although, in our previous study, 
the frequency of occurrence of Cryptosporidia in udder tegument was significantly increased 
during calving period because in this period, the calves were heavily infected with 
Cryptosporidia and contaminated massively the cow’s litter and the environment surrounding 
milking collection (Akam, 2004). 
Research Cryptosporidia in raw milk showed their presence in only three positives 
cases (4.8%). Conversely, its presence in raw milk was not observed in our previous study 
(Akam, 2004). However, their presence in raw milk was confirmed by Laberche et al., 1994 
and 1996 and Di-Pinto and Tantillo (2002).  
Although in this study, the role of disinfection of the udder (including the 
milkers’hands) seems to reduce significantly the presence of parasite in raw milk. But the 
relation between the presence of Cryptosporidia in the udder and in raw milk was not well 
established because we haven’t recorded a good correlation between rinses tegument results 
and those of raw milk. The presence of Cryptosporidia in raw milk may be also linked to 
surrounding milking environment (dirty hands of farmer, unsanitary milking utensils). It will 
be better if that aspect will be developed in later studies, in order to evaluate the risk of the 
presence of parasite in raw milk for the newborns calves and for the consumer health  
In the present work, none of milk raw samples contains antimicrobial residues. 
However, their presence in raw milk in the same area was also reported by Tarzali et al. 
(2008). The author using kit "Rosa-test" and MCR-test was noticed the presence of 
betalactam and tetracycline in 7% of milk samples examined. Ben Mahdi and Ouslimani 
(2009) and Titouche (2012) have also reported their presence in raw milk using standards 
microbiological methods respectively in Algiers and Freha area.  
In conclusion, the study established that the mixed raw milk taken from two dairies 
farms were heavily loaded with TBC and Coliforms, especially in large farm. Significant 
variation in bacteria counts recorded into two farms could be attributed to the farmers in both 
farms who they don’t take in account the importance of sanitary conditions, especially 
environment surrounding the milk collection. Although, the disinfection seems to play a 
major role to reduce the microbial risk of contamination by E. coli, ASR, S. aureus and 
parasite (Cryptosporidia). To confirm these observations, it would be interesting to establish 
numerous hygienic measures (washing and disinfecting properly the cow’s udder (including 
teats), milkers’hands, followed by milking utensils used for storing and transporting milk) in 
order to reduce the risk post processing production contamination of milk in our breading 
farms. 
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